suMMARY Intracardiac electrography and 24 hour ambulatory electrocardiographic monitoring were carried out in 20 patients with calcific aortic stenosis (mean pressure gradient 86 mm Hg) to investigate (a) the role of bradycardia and tachycardia in the pathogenesis of syncope in aortic stenosis, (b) the relation between haemodynamic data and electrophysiological abnormalities, and (c) whether valve replacement corrects electrophysiological abnormalities. Intracardiac electrograms showed impaired sinus node function in five patients and a prolonged HV interval (>50 ms) in 11 but there was no difference in the findings of 13 patients with syncope and seven without. Ambulatory monitoring showed short pauses in three patients and brief episodes of tachycardia in four, but there was no difference in the findings of patients with and without syncope. The HV interval correlated inversely with the left ventricular ejection fraction, whereas no correlation was found between the HV interval and the pressure gradient. Nine patients were re-evaluated 15 months after aortic valve replacement. No change was found in sinus node function, but the HV interval had increased by 7*8 ms.
It is concluded that in calcific aortic stenosis neither bradycardia nor tachycardia is shown to be a frequent cause of syncope, a prolonged HV interval is a frequent finding and further prolongation occurs after valve replacement, and contractility and conductivity appear to deteriorate in parallel.
In 1935 Boas reported complete heart block in two patients with 
Results

ELECTROPHYSIOLOGICAL FINDINGS
The preoperative electrophysiological findings are shown in the Table. The intra-atrial conduction time was normal in all and the AH interval normal in all except one patient (case 15), who had a slightly prolonged AH interval. Sinus node function was abnormal in five patients, two having an increased SRT: SCL ratio and four a prolonged SACT. The HV interval was prolonged in 11 (55%) patients, of whom one had a third degree infra-His block. No patients developed second or third degree intra-His or infraHis block during atrial pacing.
There was no significant difference in the SRT:SCL ratio between the 13 patients with a history of syncope (mean 1.29) and the seven without syncope (mean 1*29) or in the HV interval between patients with syncope (mean 51 ms) and those without (mean 55 ms).
The results of ambulatory monitoring are shown in the Table. Of the 13 patients with syncope, pauses or tachycardias were seen in five (38.5%) compared with two of the seven (28-6%) patients without syncope; this difference was not significant. The pauses were all due to sinoatrial block and were found in patients who had signs of sinus node dysfunction by intra-cardiac electrography. The episodes of ventricular and supraventricular tachycardia were of short duration (maximum eight consecutive extrasystoles) and were not associated with cerebral symptoms.
There was no significant correlation between the HV interval and the pressure gradient (r=0-01), and no significant correlation between the HV interval and the left ventricular end diastolic pressure (r= 0-41, p=0.07) whereas the HV interval was significantly correlated to the ejection fraction (r=-0*82, p<0001, n= 16; Fig. 1 Table. (We did not determine the SACT postoperatively since these data were missing in the preoperative study in three of the nine patients, and we have not shown the AHRA-A..E and the AH intervals since these findings were generally normal before and after operation.) The postoperative study showed no change in the SRT:SCL ratio (preoperative mean 1*29, SD 0-16, postoperative mean 1.29, SD 0.16), but a significant increase was found in the HV interval after operation (preoperative mean 50-5 ms, SD 8*8, postoperative mean 58.3 ms, SD 10-6, p<0*05) (Table, Fig. 2) .
The HV interval increased in all six patients with surgical bundle branch block or fascicular block (Table) . None of the 13 patients with syncope before operation had syncopal attacks after operation (mean follow up time 15 (range 3-20) months.
Discussion
In this study we found a high incidence of electrophysiological abnormalities in 20 patients with aortic stenosis since 55% had a prolonged HV interval and 25% sinus node dysfunction. These abnormalities were not, however, more pronounced in patients with syncope than in those without. Consequently our results do not support the hypothesis of Dhingraet a14 that latent disease of the His-Purkinje system is associated with syncope in aortic stenosis, and the fact that the syncopal attacks disappeared after operation in all patients despite persistent postoperative prolongation of the HV interval is a strong argument against such a hypothesis. Furthermore, the intracardiac electrogram did not suggest that dysfunction of the sinus node was a frequent cause of syncope in aortic stenosis, and this conclusion is supported by the result of the ambulatory monitoring, which showed short pauses without symptoms in only two of the 13 patients with syncope (Table) .
A complete electrophysiological evaluation of the mechanism of syncope in aortic stenosis would have included programmed atrial and ventricular stimuli to provoke tachycardia in patients with spontaneous attacks. We did not include such procedures in this study since we did not consider it to be ethically justified to induce tachycardia in patients with severe aortic stenosis. The ambulatory recordings did not, however, suggest that spontaneous attacks of tachycardia are a frequent cause of syncope in aortic stenosis since only three of the 13 patients with syncope had episodes of tachycardia, which were short and without cerebral symptoms.
Our results suggest that neither bradycardia nor group.bmj.com on July 6, 2017 -Published by http://heart.bmj.com/ Downloaded from 86 tachycardia play a major role in the pathogenesis of syncope in aortic stenosis. Thus we consider that the initiating mechanism is more likely to be haemodynamic, sometimes with arrhythmias as a secondary phenomenon as described by Schwartz et al. 6 Dhingra et al4 found significantly longer HV intervals in patients with a pressure gradient >40 mm Hg than in those with a gradient <40 mm Hg. In the present study in which only one patient had a gradient <40 mm Hg the HV interval was unrelated to the gradient, which agrees with the findings of Gann et al. 5 The postoperative electrograms showed that valve replacement did not normalise the HV interval, which suggests that the disease of the His-Purkinje system is irreversible. The increase in the HV interval after operation in six patients was probably the result of surgical trauma to the conduction system as described by Follath and Ginks.'°(For this reason we considered it inappropriate to relate the postoperative HV interval to the postoperative ejection fraction.)
It is generally known that the HV interval is often prolonged in calcific aortic stenosis,45 but to our knowledge it is a new observation that the HV interval is inversely related to the ejection fraction. This relation may be difficult to understand if the HV interval prolongation is due only to a local (impairment) of the conduction system by the pathological process in the valve itself, as described by Boas Rasmussen, Thomsen, Bagger In the present study all the three patients who died had a prolonged HV interval, but our data do not allow any conclusions to be drawn on the long term prognostic significance of a prolonged HV interval in aortic stenosis. Since there appears to be an association between a prolonged HV interval and impaired left ventricular function the former would seem to imply a poor prognosis. Whether or not a long HV interval is an independent risk factor in aortic stenosis has, however, never been specifically studied in a large population. In previous studies a prolonged HV interval seems to have implied a significantly increased mortality and an increased risk of progression to third degree atrioventricular block in patients with organic heart disease and bifascicular block or bundle branch block or both.'2 14 According to Scheinman et al, however, only patients with an HV interval :70 ms had an increased risk, whereas the prognosis of patients with an HV interval between 55 and 70 ms did not differ from that of patients with a normal HV interval.'2 Since the HV interval is only moderately prolonged in aortic stenosis and after aortic valve replacement, it appears to be of only minor prognostic importance in these patients.
